Assignment of the non-exchangeable proton resonances of d(C-G-C-G-A-A-T-T-C-G-C-G) using two-dimensional nuclear magnetic resonance methods.
A general method of assigning the non-exchangeable protons in the nuclear magnetic resonance spectra of small DNA molecules has been developed based upon two-dimensional autocorrelated (COSY) and nuclear Overhauser (NOESY) spectra in 2H2O solutions. Groups of protons in specific sugars or bases are identified by their scalar couplings (COSY), then connected spatially in a sequential fashion using the Overhauser effect (NOESY). The method appears to be generally applicable to moderate-sized DNA duplexes with structures close to B DNA. The self-complementary DNA sequence d(C-G-C-G-A-A-T-T-C-G-C-G) has been synthesized by the solid-phase phosphite triester technique and studied by this method. Analysis of the COSY spectrum and the NOESY spectrum leads to the unambiguous assignment of all protons in the molecule except the poorly resolved H5' and H5" resonances. The observed NOEs indicate qualitatively that, in solution, the d(C-G-C-G-A-A-T-T-C-G-C-G) helix is right-handed and close to the B DNA form with a structure similar to that determined by crystallography.